This paper proposes a general approximate method of predicting the variattion of temperature at the thermal centre and the mean temperature during the cooling of bodies of any geometrical shape. The method is based on graphically determining the initial and exponential half-cooling times in simple geometric shapes. For this purpose, two 
Introduction
In refrigeration, the term half-cooling time is used to refer to the time required for a 50% reduction in the difference between the temperature, , of the cooling body at any point in time and the lowest attainable temperature,  e (equivalent to the temperature of the cooling medium) 1 . In cooling processes where the temperature of the cold source may be considered constant, after a certain time the temperature of the cooling body drops exponentially so that half-cooling time is constant thenceforth constant and its value remains constant at all points within the object, thus providing a reliable indicator of the speed of the process. If initial half-cooling time is further determined for the thermal centre and at a point in the body representative of its mass, it is possible to predict the total duration of cooling and the heat load to be dissipated.
In the cooling of bodies with simple geometric shapes, it is enough to know the first solution to the Biot Equation, which can be obtained through tables 2, 3 , to be able to perform an analytical calculation of the initial and exponential half-cooling times.
Although there are obvious advantages to be obtained in terms of speed and accuracy by using personal computers for this calculation, graphic techniques are still valuable due to the overall view that they lend to the analysis of any process, and to their simplicity of application in either direct or reciprocal processes. For these reasons, it was decided to construct graphs which would provide a simple, direct determination of initial and exponential half-cooling times in the centre of the body and of mean temperatures for three simple geometries: an infinite slab, an infinite cylinder and a sphere. Details are also given of the use of such graphical calculations for compound geometries. The
Figures are applicable to bodies of any shape through simple general Equations which allow the process to be reduced to one dimension. On the basis of half-cooling times calculated in this way, it is not very difficult, as the various examples show, to arrive with reasonable accuracy at the evolution of mean temperatures and temperatures at the centre of most solid bodies.
Development of the general model
The solution to the Equation for heat transfer by conduction in simply-shaped, homogeneous and isotropic bodies, without internal heat sources and subject to homogeneous external conditions, is given by the sum of a series of infinite terms We consider that this may be more suitably expressed in terms of the relative rate. For this purpose, the rate at which dimensionless temperature drops may, taking Equation Equations (5), (6) and (12) Through Equation (7), we obtain the real time of: Equations (6) and (7) can be applied to determine the approximate mean value for the thermal diffusivity of the product and the k/h relationship.
Multidimensional transmission
In the case of bodies assimilable to compound shapes such as finite cylinders and rectangular prisms, only the first term of the series is considered to be significant Application of these data to Equation (22), bearing in mind that according to Equation Finally, it is concluded from Equation (7) With Figure 1 and Equations (27), (30), (31) and (34), the values can easily be calculated. With these values, thermal behaviour can then be predicted for other boundary conditions.
In the case of simple shapes and their perpendicular intersects, ,   and  s can be calculated immediately. Let us look at some cases:
Sphere. (Fo 1/2 ) min and (Zs) min are known (0.14 and 0.070 respectively), so that Equations (28), (29) and (30) 
It is further known that the values corresponding to Bi =  are   
Mean temperature
To determine the evolution of mean temperature in the object, the integral value of Equation (1) Fo , with an error of less than 8%. In contrast, the case of the sphere requires more terms if the error is to be kept within these bounds. 
while Zs is the same as for the thermal centre. Following exactly the same procedure as before and using Equations (43) and subsequent, we can calculate the time required to reach a given mean temperature in any body with less than 10% error (for 25 , 0  Y ). We shall set forth a practical example to illustrate this.
Example 3
With the same data as for Example 2, the aim is to find the mean temperature for the cheese once temperature has reached 10°C at the thermal centre, and the time required to attain a mean temperature of 10°C in the cheese. Solution using the intersects method. As seen in Example 2, the following are known: 
